Objective: To evaluate the self-eye examination practice as a tool to promote the ocular self-evaluation. Method: Quasi-experimental study developed in a university of Piauí with sample of 324 students between January and May 2014. A team of thirteen researchers made observations during the self-examination followed by an ocular screening. Results: There was no agreement on the hypothesis of defense that the ocular exam could help to observe the eyes health, p-value>0.3. However, the exam was considered as easy to accomplish (99.7%) and that not only the physician can perform the eye exam (99.4%). The awareness about eye care is identified as the main purpose of this booklet (97.6%), (χ 2 = 186.01; p=0.001). The results highlight the booklet can be used in the teaching process of self-eye examination (84.6%). Although the defense that its fulfilment can replace the consultation with the ophthalmologist (23.8%%) cannot be accepted (χ 2 = 46.34), the self-exam must be done routinely (82.4%). Conclusion: The results prove that the learning through virtual booklet is possible and supports self-care with the eyes by performing the self-exam.
INTRODUCTION
Even though the world prevalence of blindness has decreased from 0.60% in 1990 to 0.47% in 2010, the global estimation is of 32.4 million blind people. Reasons leading to visual disorders are multiple and frequently associated to biological, social and ecological factors that can be prevented or alleviated (1) . Glaucoma connected to genetic factors, loss of visual capacity arising from senility, macular degeneration, which is the main reason of blindness all over the world, and as prevalent as cancer in industrialized nations, are examples denoting public health problems (2) (3) (4) .
In countries of low and average income, where access to ocular health services is still unequal, the estimated occurrence of visual deficiency cases is 90%. This reminds of the need for practical tools enabling the early detection of ocular diseases and adequate referral to specialized services (5) (6) .
Therefore, prevention and health promotion actions of ophthalmological problems are crucial for changing the epidemiological profile of ocular diseases. Among these actions, those with the aim to increase the population's knowledge about feasible steps and early identification of the need for searching specialized care stand out.
When evaluating eye self-examination methods, strategies to help clinical practice by stimulating early diagnosis are created. At the same time, when acquiring autonomy in the judgment on the real health condition and seeking specialized care services, opportune strategies in educational actions and care promoters can be decisive for maintaining subjects' ocular health (7) (8) .
Within this context, several scenarios can serve as favorable environment for ocular health promotion through meddlesome and educational actions, and use of various educational technologies. Among the assets, the ocular self-exam practice is prominent, because it encourages the empowerment of individuals and collectives in relation to eye care (7) . Therefore, the aim of this study is to evaluate the self-examination practice as a tool to promote ocular self-assessment.
METHOD
Quasi-experimental, prospective study performed in a university in Piauí state, Brazil, from January to May of 2014. The population were 2,060 regularly enrolled students, who were attending class between the first and last period. The sample calculation was used for a limited population by considering a confidence level of 95% and sampling error of 5%. Thereby, the sample was composed of 324 students. The inclusion criteria were physical condition to execute the ocular self-exam, and a basic domain of computer use. Students from distance learning courses, diagnosed with visual problems and those who had already taken a course in semiology were excluded. Regularly sampled students enrolled in the daytime period of all faceto-face courses formed the sample, which was proportional and stratified for each course.
Data collection occurred in three moments, namely: educational intervention mediated by use of a virtual booklet for ocular self-examination; observation of the steps of automatic examination and eye exam by trained staff; perception about performing ocular evaluation after using the virtual booklet.
The first moment of the study was the implementation of the educational strategy with use of the virtual booklet for ocular self-exam, and the investigation of the population's ocular health conditions. In short, physical examination of the visual system in easy steps to be performed, which includes visual acuity evaluation (far and near), external ocular structures evaluation (conjunctive, sclera, eyelid, and eyelashes), visual field evaluation (peripheral and central vision), and ocular movement.
Students were invited in two ways; through visits in classrooms and by e-mail. They were enlightened about the purposes, risks and benefits associated with their participation in the study. After their approval, was scheduled the day, time and place where the ocular self-exam would be held. This information was sent to participants by email.
On the appointed day, activities were accomplished in the clinical practice laboratory of the university. It was equipped with a computer connected to the internet, where the website could be accessed only at the time of this study. Free access was withdrawn in order to follow patent process, and use the virtual booklet for ocular self-exam. The collection team included two nurses and 13 nursing students who were previously trained in a 20 hour-course on sight classification.
As a way to standardize collection and ensure fidelity in clinical judgment, 12 hours of the course were simulated in pairs with observation and exam performance in participants invited to the pilot study phase.
For this moment, were used the collection instrument and the ocular evaluation scale applied by each participant and then, by the researcher. After comparing and discussing the results of possible divergent judgments, were calibrated the ways of measuring, which in the case of this study is the application of evaluation form by the judge. Therefore, everyone had the same understanding about what was considered normal or changed, appropriate or inappropriate.
There were repeated simulations with different participants that were subject to comparison until there were no divergences, that is, a consensus was reached on clinical judgment. At the end of the course, team members underwent final test judging evaluations on three different subjects. All pilot study data (foreseen in the project) were excluded from the study sample.
The second moment of the study was the observation of stages of self-examination by the researchers and the retest. On the phase that participants accomplished the ocular selfexam steps, a sampling team member was responsible for the observation and for recording the students' performance as they accomplished the self-examination steps. This allowed the verification of the appropriateness of the method to the virtual booklet recommendations.
At the end, all participants took a retest. It was evaluated by a member of the team who was previously trained in all five steps composing the ocular self-exam. Results were recorded on a form with a Likert's scale composed of the following five items: totally adequate (5), adequate (4), partially adequate (3), inadequate (2) and totally inadequate (1) .
The observation results were confronted and when reaching consensus, the surveys were double typed in an Excel sheet and analysis was performed by using the SPSS (Statistical Package for the Social Sciences) version 20.0. Thus, the spectrum bias was reduced and a larger specificity and inter-observer reliability were granted because of the impossibility of double blinding. The third moment included perception about the fulfilment of the ocular evaluation after using the virtual booklet.
Therefore, the study intervention was the accomplishment of the ocular examination by the individual him/ herself using virtual educational material containing the appropriate steps for self-examination. The result of the self-assessment was then compared to the examination conducted by the researcher and his trained team with use of printed scales.
The interest hypothesis is that the study participant accomplishes the ocular self-exam by using the virtual educative material and following the same steps envisioned by the literature. The Chi-Square test was used for the comparative performance analysis, and a significance level of 5% was adopted. This association was determined as a statistical method in order to prove the occurrence of a significant learning.
The development of the study was in accordance with international principles of research on human beings. The study was approved by the Research Ethics Committee under number 508.069. Students received information and signed the Informed Consent form.
RESULTS
The 324 students of the sample were predominantly youngsters with average age of 21 years (deviation of 3.3 years). The coefficient of variation was low (15.5%), which shows a uniform distribution of this variable.
Regarding perception on ocular health, most participants stated they knew at least one visual disorder (69.8%), and mentioned mainly the refractive error (54%), followed by cataract (27.2%). The search intention with the aforementioned findings was the identification of previous knowledge, i.e., the presence of relevant concepts or anchors before the contact with educational material.
After reading the educational material and doing the ocular self-exam, participants believed the periodic ocular evaluation was also useful for people without any vision disorder (98.5%), and this confirms the preventive awareness character of the self-exam method ( Table 1) .
There was no consensus about defending the hypothesis that the eye exam could help to check the eyes health, p-value>0.3. However, the eye exam was considered easy to perform (99.7%) and possible to be done not only by the doctor (99.4%) ( Table 1) .
The awareness about eye care was pointed as the main purpose of the booklet (97.6%) (χ 2 = 186.01; p=0.001), which confirms the investigated hypothesis. The results highlight that the booklet can be used in the teaching process of the eye self-exam (84.6%). However, the defense that performing the eye self-exam can replace the consultation with an ophthalmologist (23.8%), (χ 2 = 46.34) cannot be accepted.
Therefore, the existence of no direct relationship between the performance of self-exam and the low demand for specialists is clear. Even so, the self-exam can be done regularly (82.4%). The evaluation of results on the virtual booklet organization and its adequacy to users demonstrates that the material fulfils the educational precepts that promote learning ( Table 2) . In the ocular self-exam process, the results point to an adequacy to the visual acuity evaluation. Except for the steps of hand sanitizing (16.3%) and the Snellen scale positioning (44.4%), all other items had a percentage above 50% in the totally adequate concept (Table 3) . Comparatively analyzing the performance of visual acuity self-exam for near distances, a similar result is found. Therefore, the void hypothesis is accepted, and there is the need of adjustment of data on the correct use of the scale for visual acuity evaluation on the virtual booklet.
In the structure of the eye exam, the record of adequacy to method reached 82.7%. The conjunctive exam was that of less reliability, in which there was inadequacy of eyelids inversion (19.1%) and identification of symptoms (22.2%). However, there is no evidence of this finding compromising the ocular evaluation result (Table 4 ). The ocular movement exam had inadequacy of 6.5%. It needs to be reviewed regarding the guidelines embedded on the virtual booklet, since it is difficult to follow the luminous point and properly move the eye. When considering the gold pattern, it can lead to a misjudgment about ocular movement conditions.
DISCUSSION
The reality in developing countries is a complex and diverse social context marked by financial difficulties. Although there are political proposals to detect visual problems, most are focal and expensive, without continuity, and do not ensure access to specialized consultations and corrective actions (9) . However, simple and cheap actions such as the ophthalmologic exam made by qualified personnel, in spite of not being specialists, allows the diagnosis and treatment of ocular conditions with early referrals for ophthalmologists (10) .
Studies conducted in different nations reveal that deficient knowledge in eye health care can contribute to the onset of blindness (11) . Globally, functional presbyopia affected 194.7 million people aged up to 35 years, and 666.7 million older than 50 years. The number of people with moderate and severe visual impairment also increased from 159.9 million in 1990 to 216.6 million in 2015 (12) .
This contrasts with the evidence that early detection and the introduction of screening programs are part of the proactive clinical management required by the new requirements of care logic. These are proven to prevent visual loss and increase the survival of large numbers of people worldwide (13) .
Using the new proposal of the virtual booklet has evidently increased the conception that ocular health should be prioritized within the perspective of offering greater autonomy for subjects when performing the eye examination alone (by themselves).
Although it does not replace the ophthalmologist's evaluation, through observation of the state of visual health, the method proves to be easy to perform, and offers the chance of early identification of eye problems and reduction of health costs. Innovative practices that complement primary care actions are transforming care (14) .
However, there is greater concern with performing measures for increasing the knowledge on periodic evaluation of eye health. Results demonstrated the majority knows only of refractive errors and cataract as visual problems. Therefore, the proposal of eye self-examination is essential for enabling people to learn throughout life, and seek the development of personal skills. It is a task to be accomplished at schools, homes, workplaces and other community spaces (10) .
In this regard, the effective ocular health promotion involves a combination of a few components, namely, guided education for adoption of prevention measures, health service improvements, and a greater accessibility and expansion of public prevention policies on ocular disorders (15) . Half of children's blindness cases could be avoided with an early detection and by emphasizing educational strategies that benefit patients and help health professionals (16) (17) .
Ophthalmology is one of the most propelled medical specialties by technology given the appearance of several resources allowing the detection and treatment of ocular diseases. With scientific knowledge, technologies and available treatments, about 80% of the world blindness is avoidable or curable. The tracking using Information and Communication Technologies is a strategy that tends to radically change the late detection overview of visual disabilities (18) .
The students said the virtual booklet on ocular self-exam enables awareness about eye care, and seems to be a favorable technology to be used on health education practices. A better understanding of educational preferences can help on the development of interventions and study material for the qualification of adults about ocular health (19) .
The aim of a study was to evaluate the learning preferences of patients attending an ophthalmologic clinic. It was found that most patients preferred individual sessions approaching ocular health themes with use of printed (36%) and electronic (38%) educational material (19) .
The self-exam investigates two fundamental parts: visual acuity and ocular structure evaluation, and supports individuals with the identification of visual disorders based on reference values. This method is comprehensive, easy to perform, can be used on the teaching of ocular exam and as an incentive to search for a doctor.
Visual acuity is, perhaps, the most known and important measure of visual function. Clinically, it is one of the vital signs of the eyes, and measured at a predetermined distance (18) . In this study, visual acuity for long distances was measured through the Snellen scale. It was found that 66.4% of the students positioned the scale at the adequate distance.
Visual acuity can be checked quickly and at low cost by using cheap graphics available for printing or on digital environment (18) . The Snellen scale is the most common method for visual acuity measurement. It is related to factors such as the familiarity of professionals, well recognized punctuation system, adequate graphics size and testing speed (20) .
The degree of vision impairment, even if classified as mild, has a substantial effect on the quality of life. For example, in many countries, an individual with a vision level of 70% would be considered unfit for work duties (12) . The transforming effect of the method focuses on enabling the expansion of information with specialists in their health condition by serving as an alert.
The adequacy of steps accomplished by students was verified by comparison to the standard ocular exam determined according to the literature. Many of the exams had an adequacy percentage above 80%, just like the visual acuity for near distances, eyelid and visual field evaluation.
Eyelid examination, which was adequately assessed by more than 82% of study participants, may aid in the identification of Graves' disease. This is an autoimmune condition recognized as a syndrome including an enlarged and overactive thyroid gland, an accelerated heart rate, and ocular abnormalities. The prevalence of problems includes retraction of the eyelids, proptosis, swelling of the eyelids and diplopia. This is followed by an inactive phase, in which ocular manifestations become stable (21) , hence the importance of continuous and periodic evaluation. Eye emergencies are a significant proportion of general emergency room visits. The red eye is one of the most common indicators that something in the eye is not going well. Different disorders can cause conjunctival infections, leading patients to seek emergency care. As the eye is a visible organ, it can show the first signs of local or systemic problems in the early stages of the disease (22) . According to results and adding the adequacy indexes, 87% of participants performed the examination of the eyelid satisfactorily with a suitability of 77.8% in the identification of the symptoms.
Examination of the pupillary reaction can provide subsidies for identifying cranioencephalic trauma, an important public health problem with socioeconomic burden worldwide. It is still considered one of the main causes of death and life incapacity, and has an estimated incidence at 700 to 100,000 people. Pupillary response is widely known as crucial for screening, prognosis, and guiding the subsequent management of patients with brain lesions and therefore, it is vital that their evaluation is accurate and reproducible (23) .
Not least, the evaluation of ocular movement with an adequacy index of more than 80.9% is fundamental for any ocular examination. It allows an evaluation of oculomotor behavior, changes in amplitude of the corneoretinal potential, and is useful mainly to detect nystagmus. Firstly, it is often important to check if the patient's nystagmus is present since childhood, hence the presumption that it either represents a stable neurological condition or is an acquired condition (24) .
The assessment of eye movement behavior is also clinically valuable in patients with bilateral central field loss. Most patients with bilateral central field loss have visual acuity using one or more peripheral retinal sites (24) . The condition in which the patient seeks the opposite direction from a peripherally presented stimulus has been reported in patients with Parkinson's disease and dementia due to neurodegenerative condition (25) .
So, it works as an enabler in the anchor process of new knowledge and cognitive organizer for providing the learning about addressed and autonomous discovery, and assimilating the learning of a different way from the traditional one (26) . On the other hand, longitudinal studies are necessary for the evaluation of learning and behavioral adoption in order to affirm there was health promotion.
Although, a direct intervention was not held, as the monitoring through screens, it is argued that the ocular self-exam proposal can be incorporated on primary health care services, together with people's regular daily use. It is useful for identifying ocular problems in several situations, not only clinical but also traumatic (27) .
A study recently developed in India reached the conclusion on the possibility of promoting behavior changes when these include simple information and without involvement of complex procedures or those interfering with cultural beliefs (28) . Therefore, the need for information on ocular health justifies the efforts for greater possibility of access to knowledge about ocular self-care promotion.
Intervention studies are needed for helping with dissemination of the eye self-exam practice and encouragement of health professionals by providing more detailed information, including instructions about the ocular self-exam and proposals of periodic reminders for performing it.
CONCLUSION
The use of the virtual booklet was considered adequate. It can promote the ocular self-exam and optimize learning. These are very important results regarding a wide problem of visual health on a global scale.
Thus, care measures that prioritize the early identification of visual problems and promote self-care must be taken. The method simplicity and information linked to a wide access network can benefit the learning process and disseminate a new method for people and health professionals.
A proven method for assessing the visual condition by untrained individuals is relevant to clinical practice as it provides subjects' autonomy. The possibility of assessing one's health condition will likely increase the demand for specialized professionals and the eye health gains space in the list of periodical exams. Such behaviors displayed by subjects reinforce actions that promote visual health care in people's daily lives.
In managerial terms, there can be improvements in the follow-up of case management by following the public health current proposal. Thus, patients at risk of ocular involvement may benefit from remote monitoring by exchanging information with health professionals through their self-examination. This would increase the reach of public health promotion strategies.
The relevance of results reinforces the need for protecting the new method by patent for its practical application in actions of health promotion for the population. Future research is needed for demonstrating the practical applicability and people's adherence to the new method.
In general, studies on its applicability are part of a set of future-oriented research. In other words, only future research can prove that the knowledge of this new proposal will lead to the population's attitude and practice. Thus, such projections are considered viable given the results raised so far.
The lack of measure scales for diagnostic accuracy on ocular self-exams made the comparison of gold standard findings difficult, and posed itself as a study limitation.
RESUMO
Objetivo: Avaliar a prática do autoexame como uma ferramenta para promover a autoavaliação ocular. Método: Estudo quaseexperimental, desenvolvido em uma universidade do Piauí, com uma amostra de 324 estudantes, entre janeiro e maio de 2014, por uma equipe de 13 pesquisadores, os quais fizeram observações durante o autoexame seguido de uma triagem ocular. Resultados: Não houve concordância sobre a hipótese de que o exame ocular poderia ajudar a observar a saúde do olho (p-valor> 0,3), no entanto, foi considerado de fácil realização (99,7%), e que não só o médico pode realizá-lo (99,4%). A conscientização do cuidado com os olhos é identificada como o principal objetivo do uso da cartilha (97,6%), (χ 2 = 186,01; p = 0,001). O resultado destaca que o material educativo pode ser utilizado no processo de ensino do autoexame ocular (84,6%). Embora a realização do autoexame não possa substituir a consulta com o oftalmologista (23,8%), (χ 2 = 46,34), ele deve ser feito rotineiramente (82,4%). Conclusão: Os resultados comprovam que o aprendizado por meio de uma cartilha virtual é possível, apoiando o autocuidado com os olhos através da realização do autoexame.
